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Started in October 2006
Supporting the Army Strategy for 
the Environment
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“a sustainable Army simultaneously 
meets current as well as future mission 
requirements worldwide, safeguards 
human health, improves quality of life, 
and enhances the natural environment.”
Sustainability
Army Strategy for the
Environment, 2004
Army Definition of Sustainability
http://www.sustainability.army.mil/
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Army Strategy for the Environment
• Foster a sustainability ethic
• Strengthen Army operations
• Meet test, training, and mission 
requirements
• Minimize impacts and total 
ownership costs
• Enhance well-being
• Drive Innovation 
Closing the
Circle Award
2007
Engineer Research and Development Center
US Army Corps
of Engineers
Army Energy Strategy
•Reduced energy 
consumption
•Increased use of 
renewable energy 
sources
•Improved energy 
security
•Micro-grids 
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Implementing Army Sustainability
• Leadership Training: 
Darden School of 
Business and Army War 
College 
• Installation Sustainability 
Program (25 year 
sustainability goals for 
bases and communities)
• Sustainable Forward 
Operations (focus on 
reducing water and 
energy requirements)
Includes
Civil Works
Operations and
Facilities
http://www.sustainability.army.mil/
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CASI Technology Focus Areas
• Forecasting, Analysis of Future Sustainability Challenges (William 
Goran, ERDC-CERL,  Karen Baker, IMCOM Futures Center, John 
Fittipaldi, AEPI)
• Sustainability Approaches, Education and Knowledge Management
(Michelle Hanson, ERDC-CERL)
• Sustainable Regional Planning (Jim Westervelt, ERDC-CERL)
• Sustainable Energy Solutions (Tom Hartranft, ERDC-CERL)
• Sustainable Forward Military Operations (Kurt Kinnevan, 
Directorate of Environmental Integration, MANSCEN, Ft. Leonard 
Wood, MO and Deb Curtin, ERDC-CERL)
• Sustainable Water Resources (Kathleen White, ERDC-CRREL, 
Elisabeth Jenicek, ERDC-CERL)
• Ecosystem Services and Natural Capital (Elizabeth Keysar, 
Concurrent Technologies Corporation and Kelly Burks-Copes, 
ERDC-EL)
• Climate Change Impacts (Sam Higuchi, NASA, Tim Hayden, ERDC-
CERL, Jon Zufelt, ERDC-CRREL)
• Sustainable Facilities and Infrastructure (Rich Schneider and 
Annette Stumpf, ERDC-CERL)
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Sustainability Measures and 
Benchmarks
• Helping Army stakeholders advance 
sustainability goal-setting and evaluation 
by:
Identifying
Opportunities &
Responding to 
Stakeholder 
Concerns Benchmark
Comparisons
Toyota
UK Ministry of Defense
Identifying 
Appropriate
Measurement
Tools
• Analysis of reporting tools and 
indicators particularly GRI
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Strategic Sustainability Assessment
Business-as-Usual
Population Shifts/  
Military Transformations
Climate Change
• Forecasting and backcasting analysis with 
regional stakeholders
• Sponsored by AEPI, with collaboration from 
USACE, ISP and BRAC impact studies.
• Linked to NDCEE Sustainability and OSD 
Sustainable Ranges projects
POCs - Jim Westervelt and 
Elisabeth Jenicek
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Biomass
Network Control & 
Distribution Architecture
Sustainable Energy Solutions
• SERDP Statement of Need 
(ERDC Technical Monitor on 
Virginia Tech FY08 microgrid 
design project)
• Ft. Sill microgrid design with 
Sandia National Lab
• Microgrids for full spectrum 
military operations (EM 
Magazine article, October 2007)
• STTR for commercialization of 
microgrid controls
• Collaboration with RDECOM on 
microgrid for forward bases
• Plan for a new net zero energy 
work package in FY10
• Next steps for Defense for 
development and use of 
microgrids: white paper
Wind
Microgrid Related Activities:
Solar
Gen Sets
Waste to Energy
Fuel Cells
Installation
Remote Off-Grid 
Training Area
Reconstruction
Forward Operating Base
Tactical Operations Center
New Technology
?
Informal Responses
Forward Basing
Issues
Sustainable CONOPS
Project
Provides Framework
• To connect existing efforts
• To coordinate expertise
• For roadmap strategies
Technology Shortfall 
Analysis Method
S&T Roadmap
TRADOC Integrated
Capabilities Development
Team (ICDT)
New S&T 
Programs
• Developing framework for forward 
basing science and technology 
investments.
• Workshops in Sep and Nov 07 
(ARO, SERDP, RDECOM and 
NASA) to catalogue issues
• Effort is supporting TRADOC’s 
Basecamp Integrated Capabilities 
Development Team (ICDT)
• Workshop in April 2008 to build 
capability roadmaps
• Next phase to include all services 
and allied nations
• POC:  Deb Curtin
Sustainable Contingency 
Operations
Sustainable Water Resources
• Army Installation 
Water Supply Study  
sponsored by AEPI 
and by USACE 
Action for Change 
project
• Water Technologies 
for Military 
Operations (series 
of white papers and 
workshop –
November 2008. 
ARO, SERDP, 
ERDC co-sponsors)
• Water scenario 
modeling and 
decision support 
(with IWR, NAD and 
CRREL)
POC’s – Elisabeth Jenicek 
and Kathleen White
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Ecosystem Service Valuation
CASI Related Activities
• Collaboration with AEPI on 
Foresight bulletin March 2007 and 
JSEM presentations in May 2007
• Collaboration with Concurrent 
Technologies on ERDC Special 
Report on current & potential 
military land actions related to 
ecosystem services (Feb 2008)
• Collaboration with The Nature 
Conservancy and SERDP - April 
2008 workshop, hosted at Eglin Air 
Force Base
• Developing concept for new Army 
conservation research initiative 
(2011)
“The disparity between 
actual and perceived value 
is probably nowhere greater 
than in the area of 
ecosystem services.” 
(Gretchen Daily, 1997)
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Climate Change Impacts
• Interagency Working 
Group on Climate Change 
Impacts (NASA co-chair)
• Meets every other month 
in Washington DC area
• Linked to Climate Change 
Science Program Office  
• EPA’s FedCenter host 
working group website
Workshop on 
Climate 
Change 
Impacts on 
Defense 
Assets in 
Alaska – July 
14-16, 2009
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FY08 Sustainable Facilities & 
Infrastructure
Providing evaluations, guidance, training and demonstrations related 
to implementation of sustainable design approaches
POCs:  Annette Stumpf and Rich Schneider 
• Sustainable Design 
Directory of Expertise: 
Savannah District & CASI
• Army/USACE LEED-NC 
Implementation Guidance
• JSEM Sustainable Design 
Workshop, 5 May 08
• USACE training workshops
• ESTCP Project: Bragg Fire 
Station
• Early Design Energy 
Analysis Using BIM (year 1)
• LEED-Homes Army Pilot Rpt
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HQUSACE Launches Sustainable 
Design & Development (SDD) 
Directory of Expertise (DX)
• SDD DX launched July 1, 2008
• SDD DX hosted at Savannah District
– Judith Milton 912-652-5441
• Supported by CASI / ERDC-CERL
–Richard Schneider 217-373-6752 and   
–Annette Stumpf 217-373-4492
• HQUSACE proponent for SDD is Mr. Harry 
Goradia, 202-761-4736
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SDD Directory of Expertise (DX) 
Responsibilities
• Maintain technical expertise in rapidly changing and evolving area of SDD 
including criteria & requirements, LEED rating tools, & emerging 
technologies to achieve SDD goals.
• Support HQUSACE in development of criteria, research & development 
and technology transfer.
• Provide planning, design, & construction support services, training and 
advisory assistance to others on reimbursable basis.
– Interpretation of Army, Air Force, USACE, DoD and Federal policies, 
regulations, requirements and LEED credit requirements.
– Training on SDD concepts and consultation on LEED implementation.
– Participating in planning and design charrettes.
– Review of contract documents, IDGs, etc. for inclusion of SDD.
– Assistance in Government validation process
– Develop technical guidance and guide specs upon request by HQ 
USACE
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USGBC ‘Activities’
• USGBC Technical Coordination – Rich Schneider, 
Annette Stumpf & Judith Milton
• USGBC LEED 2009 (portfolio and certification strategies)
• USGBC Committee Memberships (Homes and Multiple Buildings)
• Army USGBC Membership POC  - Rich Schneider
• Monitor USGBC Committee Activities (Corresponding Membership) 
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FY09 Sustainable Facilities & 
Infrastructure
Providing evaluations, guidance, training and demonstrations related 
to implementation of sustainable design approaches
POCs:  Annette Stumpf and Rich Schneider 
• DUSD (I&E) Security 
Cooperation Program 
Military Environmental 
Protection & Green Building 
Delegation
• ESTCP Project: Bragg Fire 
Station
• LEED 2009 Crosswalk and 
Implementation 
• CY09 MILCON Project 
Validation and Certification
• Early Design Energy 
Analysis Using BIM (year 2)
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ACSIM MILCON Program 
LEED Validation
The Office of the Assistant Chief  of Staff, Installation Management, plans to 
assess a sample of Army MILCON program projects this fiscal year.  
‘Assessment’ will include both field team evaluation and third party 
independent registration/certification (USGBC).   A report will be written 
describing validation findings.  
• Workshop to Select 
Sample Projects
• ACSIM Team 
Validation of 5-10 
Projects
• LEED Certification of 
5-10 Projects
• POC:  Rich Schneider Ft. Lewis, WA, 
Jackson Ave 
Barracks
Fort Bragg, NC , 
Golden Knights Parachute 
Team Headquarters Facility
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PN 65830 Fort Bragg Combined Emergency Services Station
Design Lessons Learned
“High Performance Buildings” and LEED
Nov 2008
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We combined 3 different projects:
1. MILCON project PN 65830 to build a Community Emergency 
Service Station (CESS) in the new residential neighborhood on the 
north side of Fort Bragg.  (Design/Bid/Build)
2. ESTCP (Environmental Security Technology Certification Program) 
Research Project SI-0724:  Design Monitoring, & Validation
of a High Performance Building
3. ITTP (Installation Technology Transition Program) Research Project: 
Early Design Energy Analysis Using BIM (Building Information 
Modeling)
LEED Platinum Building at Fort Bragg
A/E Design Firm
• HSMM (Hayes, Seay, Mattern & Mattern, Inc) – Donald Loper and 
project team (including the BIM modeler)
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BIM – Energy Analysis Objective:
• Test a web-based energy analysis tool (Green Building 
Studio (GBS)), with BIM (Building Information Modeling) 
during early design charrette to see if the project team 
can use the tool (and BIM) to compare design 
alternatives and make energy conscious decisions 
when they will make the biggest impact in the building 
life cycle.   
• Test Green Building Studio and BIM on a retrofit project.
Result: Early Design Energy Analysis Using BIM Report
Does it work?  Yes or No
How do you use it successfully?
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BIM – Energy Analysis Approach
• Creating a building energy model takes an expert ~2 
weeks, so energy analysis is typically done after concept 
design.  * Time Constraint = Problem *
• This project takes advantage of a 3-D BIM model & Green 
Building Studio (GBS) to simplify energy analysis so 
Architects & Engineers can quickly compare alternatives 
during design to choose best building form, then meet 
EPACT requirements.
• GBS and BIM allow project teams to conduct energy 
analysis and explore alternatives “on the fly” during 
charrettes. 
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ESTCP Technical Objectives
• Demonstration project funded by DoD and MILCON
• Validate whether “whole building” design achieves 
higher building performance
• Assist Architect of Record with design, modeling, and 
LEED to meet high performance objectives
• Monitor performance of a new “whole building” vs an 
existing building for a year
• Compare performance results and costs
Engineer Research and Development Center
US Army Corps
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Demonstration Site:  Fort Bragg, North Carolina
ESTCP Technical Approach
Technical approach:  compare the 
performance of a new Combined 
Emergency Services Station 
designed using whole building 
design approach to an FY02 Fire 
Station designed using traditional 
serial design approach.
35% design drawing of CESS Photo of existing station 
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Project Team
?
US Army Corps
of Engineers
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Performance Goals
• LEED Platinum
• 50% energy reduction
• 30% domestic water reduction
• 50% wastewater reduction
• 25% decrease in operational costs
• Construction completed within PA
Engineer Research and Development Center
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ESTCP Project Schedule
• Design – April 08 – Sept 08
• Externalize design lessons learned – Jan 2009 – Jan 
2010
• Construction – Jan 2009 – Jan 2010
• Monitoring and Validation – March 2010 – March 2011
• Final performance reports July 2011
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ESTCP Technical Approach
From http://www.wbdg.org/wbdg_approach.php
Chief 
Architect
Mechanical Civil Electrical
Whole Building Design Process Traditional Design Process
Whole building design approach 
includes all stakeholders and optimizes 
for multiple benefits, such as cost, future 
flexibility, resource efficiency, 
environmental impact, occupant 
productivity and health
Traditional design process 
optimizes components for 
single benefits; consists of 
specialists who work in semi-
isolation
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COMMUNITY EMERGENCY
SERVICE STATION
OUTBRIEFING
Planning and Design Charrette
April 22-26, 2008
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Model 1 – Two separate buildings
Engineer Research and Development Center
US Army Corps
of Engineers
Model 2 – Two story one building
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Model 3 – One story building
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Insulated Concrete Forms
• Modular blocks made of 
expanded polystyrene create 
form for the concrete.  
• Form stays in place and 
becomes the insulation 
(interior and exterior) for the 
walls.
• Energy efficiency equivalent 
from R-40 to  R-50.
Engineer Research and Development Center
US Army Corps
of Engineers
18 EER Geothermal Heat 
PumpsDedicated Outside Air System with Energy Recovery (20 EER)
Geothermal Heating
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Solar water 
heating panels 
with storage 
tank and 
electric water 
heater backup, 
energy model 
estimates show 
a 5% energy 
savings for the 
entire facility.
Solar Water Heating
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Solar wall technology to heat the high bay.  
Backup or supplemental heating coil (preferably 
with stages) will ensure  sprinkler piping and 
trucks are not at a risk to freeze.
Solar Walls
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One large cistern will be installed for washing vehicles, the service will be
pressurized.  A second smaller cistern may be used for flushing toilets.
Rainwater Harvester
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DDC controls will 
allow for the 
control and 
reading of pumps, 
fans, sensors, etc. 
for necessary 
control and energy 
saving strategies 
as they emerge.
DDC Controls
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Site Plan
North
 Minimium site impact 
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Sustainable Landscape
• Denton, Texas -Fire Station
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Sustainable Landscape
• Denton, Texas -Fire Station
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Sustainable Landscape
• Ft. Bragg
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Sustainable Landscape
• Ft. Bragg
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Cost Estimate
1391 HSMM
Primary Facility $ 1,509 $1,567
Supporting Facility 1,032 1,046
Contract Cost $2,541 $2,613
Contingency (5.0%) 127 131
SIOH (5.7%) 152 156
Total $2,820 $2,900
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Sustainable Sites
• Native, drought tolerant vegetation
• Protect habitat
• Alternative transportation 
– Bike racks
• Cool roof, metal
• Stormwater management
– Bio retention
Engineer Research and Development Center
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• Rainwater harvesting
–Toilet flushing
–Truck washing
• Low-flow fixtures
–Dual flush toilets
–Lavatories
• No permanent irrigation
–Drought tolerant species
Water Efficiency
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Energy
• Geothermal heat pump
• Solar wall
• Solar hot water
• Passive solar design
– South facing windows
– Clerestories
• Occupancy sensors
• Commissioning
• Measurement/Verification
• ICF Envelope
Engineer Research and Development Center
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Materials
• Occupant recycling
• Construction waste management
• Recycled materials
– Concrete
– Metal roof
• Local materials
• FSC certified wood doors
• Rapidly renewable materials
– Wheatboard cabinets
– Linoleum floors
Engineer Research and Development Center
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Indoor Environmental Quality
• Low VOC paints, adhesives
• Increased day lighting – 75% of spaces
• Construction IAQ management
• Controllability of systems
– Lighting
– Operable windows
• Increased ventilation
– Energy recovery ventilator
• Pollutant source control
– Permanent walk off mats
Engineer Research and Development Center
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• Green Housekeeping
• Educational Tool
• 40% Water reduction
• 100% light colored hardscapes
• Process water reduction
• LEED AP on team
Innovation in Design
Engineer Research and Development Center
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LEED Point Summary at 35% 
Design Charrette
• Certified 26-32
• Silver 33-38
• Gold 39-51
• Platinum 52-69
The Community Emergency Service 
Station is currently achieving 57 points 
- PLATINUM 
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Energy Modeling
Before the Charrette:
Southface & CERL Modeled Long Street Fire Station
CERL Modeled 4 proposed configurations
Results comparable.  Underground building model didn’t work. 
One story building with high-bay on end most energy efficient of 4.
During the Charrette:
HSMM drew 3D BIM models of 3 preliminary designs
CERL used 3D BIM files to Model 3 preliminary designs
Design revised, BIM model refined Thursday night.
CERL Modeled current design Friday.
After the Charrette:
HSMM can use GBS to optimize windows & features.
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Energy Modeling
Baseline Assumptions based on ASHRAE 90.1 -2004:
Best Case Features Selected:
Windows: Insulated Grey Low E
Windows: same location and size as BIM model
Roof: Cool Roof R-value 20
Wall:  10” ICF Wall
HVAC:  17.4 SEER/9.6 HSPF Split Heat Pump
Light Power Density - reduced 40%
Light control: Occupancy Sensor
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Energy Performance – Compare 
Baseline to 35% Design Alternative
Annual Energy Cost Revised Saving Average Energy Star SF
Model-A $6,229.00 $3,808.00 0.388666 46.70% 5,234
Model-B $6,512.00 $4,043.00 0.379146 43.50% 5,236
Model-C $6,418.00 $3,940.00 0.386102 44.80% 5,236
Model-D $6,208.00 $3,588.00 0.422036 48.60% 5,089
$0.00
$1,000.00
$2,000.00
$3,000.00
$4,000.00
$5,000.00
$6,000.00
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Success Factors
1 35% Documents
2 Platinum
3 In Budget
4 Users Buy-in
5 Defined Technology of Systems
6 Innovative
7 Reproducible
8 Aesthetic
9  Community Education Aspect of Project
10 Satisfy Grants
Engineer Research and Development Center
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TEAM CESS 
• Integrated Design Charrette held 21-25 April 2008
– 35% design
– LEED platinum - 57 points
– 42% modeled energy savings over theoretical baseline
– Cost estimate $18k over budget (0.6%)
• 4 Iterations of Design April – Sept 2008
– LEED platinum – 55 points
– 38% modeled energy savings
– Cost estimate $100k over budget (3.5%)
LEED for New 
Construction
Certified 26-32
Silver 33-38
Gold 39-51
Platinum 52-69
Engineer Research and Development Center
US Army Corps
of Engineers
SDD Website on EKO
https://eko.usace.army.mil/fa/sdd
Engineer Research and Development Center
US Army Corps
of Engineers
SDD Technical Excellence Network (TEN) 
Area of Expertise
TEN
https://eko.usace.army.mil/fa/sdd
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CASI Website
https://casi.erdc.usace.army.mil
Engineer Research and Development Center
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WBDG Website
http://www.wbdg.org/design/sustainable.php
Engineer Research and Development Center
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Product of an Sustainable Design Charrette
Questions?
Engineer Research and Development Center
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Backup
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CASI Reporting
• Annual Work Plan –
Upcoming Fiscal Year 
(August)
• Annual Report – Recently 
Completed Fiscal Year 
(November)
• Frequent Briefing Updates 
to Various Forums
Engineer Research and Development Center
US Army Corps
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Questions?
CASI Information:
• Director:  William D. Goran
– william.d.goran@us.army.mil
– 217-373-6735
• Associate Director: Michelle J. Hanson
– michelle.j.hanson@us.army.mil
– 217-373-3389
• Knowledge Engineering: Annette L. Stumpf
– annette.l.stumpf@us.army.mil
– 217-373-4492
• CASI Website: https://casi.erdc.usace.army.mil/
